Increasing hippocampal atrophy and cerebrovascular damage is differently associated with functional cortical coupling in MCI patients.
The aim of this study was to assess the changes of intrahemispheric and interhemispheric linear spectral electroencephalography (EEG) coherence associated with increasing hippocampal atrophy (HA) and white matter hyperintensities (WMHs) in patients with mild cognitive impairment (MCI). Eighty-five MCI patients underwent clinical and neuropsychologic assessment, EEG recordings, and magnetic resonance imaging. Intrahemispheric (fronto-temporal, temporo-parietal, and fronto-parietal) and interhemispheric (frontal, temporal, and parietal) linear EEG coherence was computed. MCI patients were categorized into classes of increasing HA and WMHs on the basis of tertile distribution of volume loss (high, mid, and low). Neuropsychologic tests were also gathered and compared in MCI subgroups. As expected, MCI patients with high WMHs had poorer performance on visuospatial and cognitive flexibility, whereas those with high HA failed on memory tests. Significant differences of EEG functional coupling were present in the fronto-temporal network in patients with high WMHs and high HA, but without a different pattern. In high WMHs the EEG coherence in low frequencies was increased (with the exception of alpha1 band), whereas coherence in the fast frequencies was decreased proportional to increasing damage. In high HA a change of coherence was present in the delta and alpha2 frequency bands that was not proportional to HA, fast frequencies being unaffected. Our results show a lateralization (right hemisphere for cerebrovascular disease and left hemisphere for hippocampal atrophy) of the pathologic modifications of functional coupling.